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© A recoding sheet comprising a substrate, a po- 
rous layer of pseudo-boehmite having a thickness of 
from 10 to 100 urn formed on the substrate and a 
layer of silica gel having a thickness of from 0.1 to 
30 um formed on the porous layer of pseudo-boeh- 
mite. 
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The present invention relates to a recording 
sheet and a process for its production. 

In recent years, along with wide spread use of 
electron still cameras or computers, technology for 
hard copies has rapidly been developed to record 
the images on paper sheets or the like. The ulti- 
mate goal of such hard copies is silver halide 
photography, and especially, it is an object of the 
development to bring the color reproduction, image 
density, gloss, weather resistance, etc. as close as 
those of silver halide photography. For the record- 
ing system of hard copies, not only a method of 
directly photographing a display on which an image 
is shown by silver halide photography, but also 
various systems such as a sublimation type ther- 
mal transfer system, an ink jet system and an 
electrostatic transfer system, are known. 

Ink jet printers have been widely used in recent 
years, since full coloring is thereby easy, and print- 
ing noise is little. The ink jet system is designed to 
eject ink droplets from nozzles at a high speed to 
the recording sheet, and the ink contains a large 
amount of a solvent. Therefore, the recording sheet 
for an ink jet printer is required to quickly absorb 
the ink and yet have an excellent color-forming 
property. For example, a recording sheet is known 
which has a porous layer of alumina hydrate 
formed on a substrate (USP 5,104,730 and EP 
52461 6A). 

However, when the porous layer of alumina 
hydrate provided on a substrate is in contact with 
something sharp, it is susceptible to scratching. It 
is an object of the present invention to provide a 
recording sheet excellent in scratch resistance. 

The present invention provides a recoding 
sheet comprising a substrate, a porous layer of 
pseudo-boehmite having a thickness of from 10 to 
100 um formed on the substrate and a layer of 
silica gel having a thickness of from 0.1 to 30 um 
formed on the porous layer of pseudo-boehmite. 

Now, the present invention will be described in 
detail with reference to the preferred embodiments. 

The porous layer of pseudo-boehmite is prefer- 
ably a colloidal aggregate of boehmite crystals 
(AI 2 0 3 »nH 2 0, n = 1 to 1.5). It preferably contains 
an organic binder component. In the recording 
sheet, the boehmite crystals are preferably orien- 
tated so that the b axis is vertical to the sheet 
surface, whereby high absorptivity and transpar- 
ency will be imparted. 

The porous layer of pseudo-boehmite prefer- 
ably has a porous structure consisting essentially 
of pores with a radius of from 1 to 15 nm and 
having a pore volume of from 0.3 to 1.0 cc/g, 
whereby it will have adequate absorptivity and high 
transparency. Here, if the substrate and the adsor- 
bent layer of a colorant are transparent, the record- 
ing sheet will be transparent. In the present inven- 



tion, the pore radius distribution is measured by a 
nitrogen adsorption and desorption method. 

As a method for forming the porous layer of 
pseudo-boehmite on the substrate, it is possible to 

5 employ, for example, a method whereby a binder 
is added to boehmite sol, which is then coated on 
the substrate by means of a roll coater, an air knife 
coater, a blade coater, a rod coater, a bar coater or 
a comma coater, followed by drying. As the binder, 

io an organic substance such as starch or its modified 
product, a polyvinyl alcohol or its modified product, 
a SBR latex, a NBR latex, carboxymethyl cellulose, 
hydroxymethyl cellulose or polyvinyl pyrrolidone, 
may be used. The binder is preferably used in an 

75 amount of from 5 to 50 wt% of the pseudo-boeh- 
mite. If the amount of the binder is less than 5 
wt%, the strength of the porous layer of 
pseudoboehmite tends to be inadequate. On the 
other hand, if it exceeds 50 wt%, the adsorptivity 

20 for a colorant tends to be inadequate. 

In the present invention, the substrate is not 
particularly limited, and various types may be em- 
ployed. Specifically, various plastic sheets includ- 
ing sheets of e.g. a polyester resin such as poly- 

25 ethylene terephthalate, a polycarbonate resin and a 
fluorine resin such as ETFE, or paper materials 
may preferably be employed. In the case of a 
recording sheet for an overhead projector, the sub- 
strate is required to be transparent. However, an 

30 opaque substrate may also be employed. Further, 
for the purpose of improving the adhesive strength 
of colorant adsorbent layer, it is possible to apply 
corona discharge treatment or undercoating treat- 
ment. 

35 In the present invention, a layer of silica gel is 

formed on the porous layer of pseudo-boehmite. 
The silica gel layer is preferred to have a structure 
such that spherical primary particles of silica are 
linked together, and powder of secondary particle 

40 are not contained in the layer. If the powder of 
secondary particle of silica are contained, the 
transparency of the coated layer tends to be im- 
paired, and the mechanical strength of the silica 
gel layer tends to be inadequate, whereby the 

45 protecting effect of the pseudo-boehmite layer 
tends to be inadequate. The Silica gel layer can be 
formed by adding a binder to silica sol, followed by 
coating the mixture. As the silica sol, it is preferred 
to employ the one having an average particle diam- 

50 eter of from 10 to 90 nm and a solid content 
concentration of from 1 to 20 wt%. 

As the binder, the same binder as used for 
forming the porous layer of pseudo-boehmite may 
be employed. However, it is particularly preferred 

55 to employ a silanol-containing vinyl alcohol 
copolymer. The binder is used preferably in an 
amount of from 1 to 30 wt% relative to the solid 
content of the silica sol (as calculated as Si02). if 
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the amount of the binder is less than 1 wt%, the 
mechanical strength of the silica gel layer tends to 
be inadequate, whereby the protecting effect of the 
pseudo-boehmite layer tends to be inadequate. On 
the other hand, if the amount of the binder exceeds 
30 wt%, the ink absorptivity tends to be inad- 
equate, whereby ink droplets are likely to join to 
one another on the surface of the recording sheet 
and printed image may be deformed. This phe- 
nomenon is generally called "beading". 

By coating the coating fluid on the porous layer 
of pseudo-boehmite, followed by drying, a layer of 
silica gel can be formed. The thickness of this 
silica gel layer is preferably from 0.1 to 30 um. If 
the thickness of the silica gel layer is less than 0.1 
urn, the protecting effect of the porous layer of 
pseudo-boehmite tends to be inadequate, whereby 
scratch resistance tends to be inadequate. If the 
thickness of the silica gel layer is 30 um, the 
transparency of the coated layer tends to be im- 
paired, and the ink absorptivity tends to be inad- 
equate, whereby beading is likely to result. More 
preferably, the thickness of the silica gel layer is 
from 0.1 to 10 um. The mechanism for the im- 
provement of scratch resistance by providing a 
silica gel layer in the present invention, is not 
clearly understood. However, when the coated sur- 
face of the recording sheet of the present invention 
is inspected by a scanning electron microscope, it 
is observed that the silica gel layer is formed on 
the surface of the pseudo-boehmite layer in a state 
where spherical primary particles of silica are regu- 
larly aligned. Accordingly, it is considered that 
smoothness of the surface of the coated layer is 
improved, whereby the lubricating property is im- 
parted, which in turn contributes to the improve- 
ment of the scratch resistance. 

Further, the silica gel layer provides an addi- 
tional effect of improving the gloss of the recording 
sheet and contributes to the improvement of the 
image quality. 

Now, the present invention will be described in 
further detail with reference to Examples. However, 
it should be understood that the present invention 
is by no means restricted to such specific Exam- 
ples. 

EXAMPLE 1 

Using a polyvinyl alcohol (saponification de- 
gree: 99.8%, polymerization degree: 4000) and a 
boehmite sol prepared by hydrolysis-peptization of 
aluminum isopropoxide, a coating fluid having a 
total solid content concentration of 15 wt% was 
prepared in which the solid content of polyvinyl 
alcohol to the solid content of boehmite was 11 
wt%. This coating fluid was coated on a polyethyl- 
ene terephthalate film having a thickness of 100 



um by means of a bar coater so that the thickness 
of the coated layer after drying would be 30 um, 
followed by drying to form a layer of pseudo- 
boehmite. Further, a silica sol coating fluid having a 

5 solid content of 5 wt% (R-1130/SiO 2 = 0.1) com- 
prising a silica sol having a primary particle size of 
from 35 to 55 nm and a silanol containing polyvinyl 
alcohol copolymer (R-polymer R-1130, tradename, 
manufactured by KURARAY CO., LTD.), was coat- 

10 ed and dried so that the thickness of the silica gel 
layer would be 1 um, followed by heat treatment at 
140 • C to obtain a recording sheet. 

This recording sheet was observed by a scan- 
ning electron microscope, whereby the silica gel 

75 layer which was formed on the surface of the 
pseudo-boehmite layer had a structure that spheri- 
cal primary particles of silica are regularly aligned. 

This recording sheet had a adequate absorptiv- 
ity which permits recording by an ink jet printer, 

20 and its transparency was excellent. This recording 
sheet was subjected to an abrasion test for 100 
times by pressing a cotton gauze under a load of 
200 g by means of an abrasion tester (manufac- 
tured by Suga Shikenki K.K.), whereby no scratch 

25 mark was observed. The 60* specular glossiness 
of this recording sheet was 50%. : ' 

COMPARATIVE EXAMPLE ' 

30 A recording sheet was prepared in the same 

manner as in Example 1 except that no silica gel 
layer was formed. This recording sheet was sub- 
jected to the same abrasion test, whereby scratch 
marks were observed. The 60* specular glossiness 

35 of this sheet was 40%. 

The recording sheet of the present invention 
has high ink absorptivity and high colorant adsorp- 
tivity, and the abrasion resistance of the recording 
surface is excellent. Its gloss is also excellent. 

40 Thus, it is particularly suitable for use as a record- 
ing sheet for an ink jet printer. 

Claims 

45 1. A recoding sheet comprising a substrate, a 
porous layer of pseudo-boehmite having a 
thickness of from 10 to 100 um formed on the 
substrate and a layer of silica gel having a 
thickness of from 0.1 to 30 um formed on the 

so porous layer of pseudo-boehmite. 

2. The recording sheet according to Claim 1, 
wherein the layer of silica gel has a structure 
such that spherical primary particles of silica 
55 are linked together, and secondary particles 

are not contained in the layer. 
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3. The recording sheet according to Claim 2, 
wherein the diameter of the spherical primary 
particles of silica is from 10 to 90 nm. 

4. The recording sheet according to Claim 1, 5 
wherein the layer of silica gel contains a binder 

in an amount of from 1 to 30 wt% of the silica 
gel. 

5. The recording sheet according to Claim 1, w 
wherein the porous layer of pseudo-boehmite 

has a porous structure consisting essentially of 
pores with a radius of from 1 to 15 nm and 
having a pore volume of from 0.3 to 1 .0 cc/g. 

75 

6. The recording sheet according to Claim 1, 
wherein the porous layer of pseudo-boehmite 
contains a binder in an amount of from 5 to 50 
wt% of the pseudo-boehmite. 

20 

7. The recording sheet according to Claim 1, 
which is a recording medium for an ink jet 
printer. 

8. A process for producing a recording sheet, 25 
which comprises forming a porous layer of 
pseudo-boehmite on a substrate, and coating 
thereon silica sol together with a binder, fol- 
lowed by drying to form a layer of silica gel. 

30 

9. The process for producing a recording sheet 
according to Claim 8, wherein the average 
particle diameter of the silica sol is from 10 to 
90 nm. 

35 

10. The process for producing a recording sheet 
according to Claim 8, wherein the binder is 
from 1 to 30 wt% relative to the solid content 
of the silica sol. 

40 
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